Biochemical studies directed toward finding a difference in the blood composition of normal and epileptic subjects have thus far been unfruitful. In the course of other studies at this laboratory (1), it was observed that the pattern of change in the plasma potassium level after an injection of epinephrine in a subject afflicted with epilepsy was different from that found in normal subjects similarly treated. An investigation was therefore undertaken to measure the changes in the concentration of plasma potassium, sodium and glucose at several time-intervals after an injection of epinephrine in epileptic patients and in normal human subjects. The results of this investigation showed that there was a significant difference in the pattern and extent of change in the plasma potassium level of epileptic subjects compared to normals subsequent to administration of epinephrine. There was no difference in the plasma sodium levels and only a probably significant difference in the extent of change in the plasma glucose level.
Biochemical studies directed toward finding a difference in the blood composition of normal and epileptic subjects have thus far been unfruitful. In the course of other studies at this laboratory (1) , it was observed that the pattern of change in the plasma potassium level after an injection of epinephrine in a subject afflicted with epilepsy was different from that found in normal subjects similarly treated. An investigation was therefore undertaken to measure the changes in the concentration of plasma potassium, sodium and glucose at several time-intervals after an injection of epinephrine in epileptic patients and in normal human subjects. The results of this investigation showed that there was a significant difference in the pattern and extent of change in the plasma potassium level of epileptic subjects compared to normals subsequent to administration of epinephrine. There was no difference in the plasma sodium levels and only a probably significant difference in the extent of change in the plasma glucose level.
MATERIALS AND METHODS
Normal humans and patients with idiopathic epilepsy of both sexes were the subjects of this study. All of the tests were done in the morning with the subjects in a post-absorptive state. Immediately after the initial fasting blood sample had been obtained for the determination of baseline values, the subjects were given an intramuscular injection of 0.4 ml. of epinephrine (Adrenaline Chloride aq.; Parke, Davis & Co., 1: 1,000). Blood samples were then obtained without stasis from one of the antecubital veins at four, 20, 60, and 120 minutes after the epinephrine injection. The blood was transferred to tubes containing 2 drops of heparin (Liqeamin, Organon, 10 mg./ml.) and immediately centrifuged. The plasma was immediately separated and aliquots taken for the various biochemical determinations. The plasma levels of sodium and potassium (m.eq./L) were determined with the aid of an internal standard lithium flame photometer using a dual-optical system of the type described by Berry, Chappell, and Barnes (2) . Aliquots completely clear of hemolysis were used in these determinations. The plasma glucose levels (mg.%) were determined at first by the method of Somogyi-SchafferHartmann (3) and then in most of the investigation by the photometric method of Kingsley and Reinhold (4) .
RESULTS
The age, sex, number of grand mal seizures per month, and other information relevant to the epileptic subjects used in this study are shown in Table I . These subjects also experienced a number of petit mal attacks each month. They had been definitely diagnosed by their physicians as having idiopathic epilepsy. This was confirmed by the electroencephalograms 2 of all but one subject thus tested. Number of subjects in each group is in the parentheses. "T" tests for difference between the means were not significant in all periods.
Number of subjects in each group is in the parentheses. riod that the plasma potassium level in the normal group was maximally depressed from the pre-injection level.
In Table III is shown the mean per cent change (+ S. E.) in the levels of plasma sodium at the several time-intervals after epinephrine in the two groups of subjects. It is apparent that the concentration of sodium was unchanged from the respective initial levels in both groups of subjects. The difference between the means of the two groups was not statistically different.
The mean per cent change (± S. E.) in the levels of plasma glucose after epinephrine in the normal and epileptic groups is presented in Table  IV . Inspection of these data show that both groups experienced a hyperglycemic response following the epinephrine injection. Although the pattern of change was the same in both groups of subjects, it is apparent that the mean per cent change was greater in the normal group. Tests for statistical significance of the difference between the means of the two groups in each time-interval after epinephrine revealed that the difference was highly significant in the 20 minute period and probably significantly different ("P" equaled 0.06) in the 60 minute period. It is evident that the change in plasma potassium level after epinephrine was the only one of the three (change in plasma level of potassium, sodium, glucose) which was significantly different in the epileptic group from that in the normal group. The data in Table V plasma potassium levels in the normal and epileptic groups. It is also evident that there was a significant difference in the extent of maximum depression in the potassium level after epinephrine. These data therefore show that the initial potassium level could not have been a determinant factor in the difference between the two groups in the extent of plasma potassium change which was found after injection of epinephrine.
In Table VI are presented the mean per cent changes in the plasma potassium level of several epileptic subjects determined after epinephrine and again after a placebo injection of an equal amount of physiological saline. The two tests were performed in the same individuals about two weeks apart. Inspection of these data show that the placebo had not affected the potassium concentration. This is obviously different from the relatively large depression in the plasma potassium level found in these same subjects after epinephrine administration, and significantly changed at 20 and 60 minutes.
DISCUSSION
Several investigators have reported (5-7) in the past that both epinephrine and insulin administration in man and animals were followed by a fall in the plasma potassium level at approximately 20 minutes after their administration. The results presented in this paper showed that following an intramuscular injection of 0.4 mg. of epinephrine, there was a significant difference in the pattern of change in potassium level and the extent of fall in potassium level in subjects with idiopathic epilepsy from that found in normal human subjects. The level of plasma sodium was not affected by epinephrine administration in either group of subjects. It is of interest that Holler, Burton, Dury, and Keutmann (8) found, in a group of Addisonian subjects, an extensive and prolonged depression of the potassium level after the injection of 0.4 mg. of epinephrine, which generally resembled the pattern of changes in potassium level presented here in the epileptic group.
In a series of animal studies recently reported by it was shown that epinephrine induced a fall in plasma potassium level in normal, hypophysectomized, adrenalenucleated, and adrenalectomized rats. It was also shown that epinephrine-pretreatment.protected adrenalectomized rats from an experimental procedure which induced a fatal hyperkalemia in untreated adrenalectomized rats. These data indicated that epinephrine's effect upon the plasma potassium level did not require the mediation of the pituitaryadrenocortical system. The animal studies therefore indicate that epinephrine is related to a fall in plasma potassium level, probably due to a specific effect. The results presented here, showing a difference in the effect of epinephrine upon the plasma potassium level in normal and epileptic subjects, cannot, however, be explained from the data in this paper. However, a basis for explanation and speculation of this difference in potassium change in the normal and epileptic subjects is indicated by the results of a similar investigation in patients with Addison's disease (8) and in certain animal studies (9, 10). Holler and associates (8) found that the pattern of plasma po- tassium change after epinephrine in Addisonian subjects was similar to that reported here for epileptic subjects, but the extent of change in the former group was greater. In the animal studies it had been noted that the extent of fall in potassium level 60 minutes after epinephrine was greater in adrenalectomized than in normal rats. Whether the difference in plasma potassium change after epinephrine in normal and epileptic subjects is related to a difference in the functional status of the adrenal cortex or some other factor(s) must await further investigation. However, evidence admittedly of a preliminary nature which suggests this area of relationship is presented in Figure 1 . The per cent change in the number of circulating eosinophiles is shown in the form of a scatter diagram for normal and epileptic subjects after epinephrine injection and after an injection of 25 mg. of ACTH. The eosinophiles were enumerated by the method of Randolph (12) . Statistical analysis of the results showed that the mean per cent change was significantly lower in the epileptic group compared to the response obtained in the normal group. It is noteworthy that Aird and Gordon (13) recently reported that the frequency of epileptic seizures was decreased in epileptics treated with desoxycorticosterone.
SUMMARY
The changes in plasma levels of potassium, sodium, and glucose at four, 20, 60, and 120 minutes after an intramuscular injection of 0.4 mg. of epinephrine were determined in a group of normal human subjects and a group of subjects with idiopathic epilepsy.
It was shown that following the epinephrine administration there was a significant difference in the extent of plasma potassium fall and the pattern of change in the epileptic group as compared to that in the normal group. The plasma sodium levels were not affected in either group. A possible area which suggests a basis for an explanation of the results was discussed.
